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Large Marine Ecosystems of the World
‘and Linked Watersheds

LARGE MARINE ECOSYSTEMS are areas of the ocean characterized by distinct bathymetry, hydrography, productivity, and trophic interactions.
They annually produce 95 percent of the world's fish catech. They are national and regional focal areas of a global effort to reduce the
g of linked watersheds, marine es, and coastal environments from pollution, habitat loss, and over.fishing.

For More Information Visit: http:/www.Ime.noaa.gov
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« Extremely diverse migration pattérns ==
in response to adaptation. @



Diadromous Species
Atlantic Coast

Striped bass

American eel



River Migration of Shad
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Diadromous Fis

eVital riverine-marine
ecological link

eLink in evolutionary
continuum

oGlobal implications
for marine fisheries



Diadromous species such as herring
and shad ...

An unexplored vital link between
watersheds and marine ecosystems...
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significant is this linkag
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Examining the Atlantic Coast
Shad/herring link...

2. Coast-wnde ;ﬁﬁé*%ty”havgbeen in
hundreds of millions.

3. Spawning runs and outmigrating YOY must
have been highly significant in terms of
biomass interchange between riverine and
marine ecosystems.

4. Intuitively large magnitude biomass
linkage...worth exploring.




Historic Spawning Grouds of American Shad
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Atlantic/Coast Potential Original

Spawning Run| Size

American shad and! river ' herring

Total habitat Area:
Estimated shad spawning run size
Estimated herring run size

Shad biomass estimate
Herring biomass estimate

Total

1,171,400 ha
144,700,000 “fish”
1,446,672,980 “fish”

188,110,000 kg
312,481,360 kg

500,591,360 kg



the US

Major Dams




DAM CONSTI:{UCTION'H\ITHE’U’.S; W
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The Age of Human Ingenuity:
Damming the Rivers

eDisruption of river
pathways for evolution and
speciation

eGlobal alteration of
biogeochemical cycles

eGlobal change in river
processes

*Global magnitude of change
essentially unnoticed by
human cultures,
unprecedented in geological
time




Specific Impacts of Altered
Hydrology
...beyond the range of
evolutionary adaptation

 Habitat impacts

— ILe. to gravel beds, riffle/pool
sequences, riparian vegetation

* Impacts to diadromous fish
— Changes in flow
— Thermal changes _ _
— Loss/degradation of habitat L
— Increased predation : R L
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Research Needs Suggested
by NOAA Fisheries

Atlantic Coast Rivers

'Amencan éel maturatlon = — ——— ~ —

2. The relationship among habitats and need for —
connectivity within river basins, all dladromous spemes

3. Safe/Effective Upstream and Downstream Passage for
Atlantic and shortnose sturgeon.
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Research Needs Suggested
by NOAA Fisheries

Atlantic Coast Rivers

sturgeon = ‘f'ﬁ';'-:' ==

6. Further clarlfylng the genetic status of dladromous
species of management interest in Atlantic River Basins.

-~ — NOAAFISHERIES @@

MNATIONAL MARINE FISHERIES SERVICE



Research Needs Suggested
by NOAA Fisheries

Atlantic Coast Rivers

_- Rlverme flshes eg robust redhorsé others

8. Blosynchrony’? Wetlands> allochthonous carbon>
zooplankton>shad larvae

Summary: there are many linkages to explore in rivers.
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Rivers, the eternal life link between land and sea...

M. Hollinger, NOAA,

-




